We report a case of small bowel obstruction resulting from the herniation of small bowel through a unilateral defect in the broad ligament of a woman who had no prior abdominal surgery and was nulliparous. In the absence of previous uterine surgery, delivery trauma and pelvic pathology, congenital abnormality should be considered the cause of the defect in the broad ligament.
INTRODUCTION
Intestinal obstruction is a common clinical condition that presents to the emergency room. Internal hernia is a rare cause of intestinal obstruction, accounting for less than 1% of cases. Herniation of structures through a defect in the broad ligament is even more uncommon and accounts for only 4-5% of all internal hernias. 1 We report the case of a 48-year-old woman with no previous abdominal surgery, who presented with symptoms of intestinal obstruction. Preoperative computer tomographic images showed features of small bowel obstruction. Diagnostic laparoscopy revealed herniation of a healthy ileal loop through a broad ligament defect.
CAsE REPORT
A 48-year-old lady presented to the surgical department with symptoms of vomiting, constipation, abdominal colic and distension for a duration of four days. She had no previous abdominal surgery and was nulliparous. She was clinically dehydrated at presentation and had a distended abdomen with central and lower abdominal tenderness but no peritonism. There were no external herniae and bowel sounds were sluggish. The rectal and vaginal examinations were normal. Laboratory investigations were unremarkable. Abdominal radiographs showed centrally located, dilated small bowel. Computer tomography (CT) scan of the abdomen and pelvis showed small bowel dilatation with a zone of transition at the distal ileum in the region of the right hemipelvis region ( fig. 1 ).
The patient was treated with nasogastric decompression via a Ryles tube for 12 hours with no improvement of symptoms. A diagnostic laparoscopy showed the point of mechanical obstruction to be the proximal ileum where 20 cm of bowel had herniated through a 3 cm x 4 cm defect in the right broad ligament, involving both the anterior and posterior peritoneum ( fig. 2 ). The viable herniated bowel was reduced and the defect in the broad ligament was repaired laparoscopically with a running suture using vicryl 3/0 ( fig. 3 ). Our patient recovered well post-operation and was discharged on the third postoperative day.
DIsCUssION
Small bowel obstruction in a virgin abdomen is not an uncommon condition, and the aetiology Proceedings of Singapore Healthcare  Volume 21  Number 3  2012 of obstruction may generally be thought of as arising from:
1. within the lumen, such as obstruction from a foreign body, bezoar or gallstone;
2. mural disease such as tumours or chronic inflammation causing luminal narrowing;
3. extramural condition which may be due to congenital bands, volvulus, extrinsic compression from tumours of adjacent organs or lymph nodes, and internal hernias.
Internal hernia is a rare cause of intestinal obstruction, accounting for less than 1% of cases 1 . An internal hernia is defined as the protrusion of an intra-abdominal viscus through or into the retroperitoneal fossae or a mesenteric defect. The various types of internal hernias include paraduodenal hernias (53%), pericecal hernias (13%), hernias through the foramen of winslow (8%), sigmoid related hernias (6%) and transmesenteric hernias (8%) 2 . Herniation of structures through a defect in the broad ligament is even more uncommon and accounts for only 4-5% of all internal hernias 1 . The first case was reported by Quain in 1861, from an autopsy study 3 . To date, there are 28 cases of internal hernia through a unilateral or bilateral defect in the broad ligament reported in the English literature.
Hernias through the broad ligament may be classified in two main ways, based either on the degree of peritoneal defect or the location of the defect within the broad ligament.
The first classification was described by Hunt in 1934 based on the degree of the defect 4 :
1. Fenestra type, presence of defect in the two peritoneal layers (most common) 5 ;
2. Pouch type, presence of defect in only one of the two layers, whereby the visceral structures would be trapped in the parametrial tissue;
3. Hernia sac type, whereby the herniated bowel is lined by a double layer of attenuated peritoneum, forming a true internal hernia. The hernia sac would have to be obliterated to prevent recurrence.
In 1986, Cilley introduced a new classification of broad ligament defects based on the anatomical location 5 :
1. Type I : defect caudal to the round ligament;
2. Type II : defect above the broad ligament;
3. Type III : defect between the round ligament and remainder of the broad ligament, through the meso-ligamentum teres. A type III broad ligament defect may be easily corrected by division of the round ligament.
In this case, our patient had a Type I, fenestra type broad ligament defect.
The cause of a defect in the broad ligament may be classified as primary or secondary. Primary congenital defects may arise from a developmental abnormality of the broad ligament or from the rupture of congenital cystic structures thought to be remnants of the mesonephric or Mullerian ducts. Secondary or acquired defects may be due to inflammatory pelvic diseases, pregnancy or injury following vaginal manipulations. Defects in the broad ligament after pelvic operations such as the repair of an obturator hernia, laparoscopic sterilisation and electrocoagulation therapy of endometriosis have also been reported 6, 7, 8 . Majority of the cases reported in the English literature are unilateral and secondary in nature (22 out of 28 cases). It is rare to have a unilateral defect that is primary in nature such as in our case. There are two cases of unilateral primary broad ligament defect reported in English literature, firstly by Hiraiwa et al in 2006 and subsequently, the second case by Ngabou et al in 2012 9, 10 .
A review of the case reports reveals the most common content of a hernia through a defect in the broad ligament to be the small bowel (25 out of 28 cases), especially the ileum. The sigmoid colon, caecum, appendix, and ovary have been reported to herniate through a broad ligament defect resulting in complications such as bowel ischaemia, ileovaginal fistula and strangulation of the ovary 11, 12 .
The preoperative diagnosis of an internal hernia through a defect in the broad ligament is often difficult as the clinical picture of small bowel obstruction is non-specific. However, with the advances in imaging techniques, preoperative diagnosis from computed tomographic (CT) images has occasionally been made (5 out of 13). The pathognomonic radiological feature of small bowel obstruction due to a broad ligament hernia is a closed-loop small bowel obstruction with a hernia located lateral to the uterus as first described by Balthazar et al 13 . Additional CT features include medial rotation of the involved broad ligament and fallopian tube or a widened distance between the uterus and the ipsilateral ovary 14, 15 . In retrospect, the diagnosis was suggested in our case where the pre-operative CT scan showed small bowel dilatation with a transition point at the right hemipelvis and increased distance between the uterus and right ovary.
Laparoscopic surgery has gained an increasingly important role in the diagnosis and treatment of intestinal obstruction. The potential for therapeutic manipulation during the same setting has been reported to be more than 80%. The first case of laparoscopic repair of the hernia through a broad ligament defect was reported by Guillem et al in 2003 and since then it has become the mainstay Proceedings of Singapore Healthcare  Volume 21  Number 3  2012 of treatment for uncomplicated cases as shown in Table 1 16 . The defect in the broad ligament is repaired primarily using clip or suture, or the broad ligament can be completely divided. It is prudent to examine the contralateral broad ligament during the operation in order not to miss any defect which could potentially be repaired prophylactically since there have been case reports of bilateral broad ligament defect (4 out of 28 cases).
The differential diagnosis of the rare internal hernia through a defect in the broad ligament should be borne in mind in a lady with intestinal obstruction, even in a nulliparous female with no previous abdominal/pelvic surgery. Early recognition will allow for prompt surgical treatment of this unusual mechanical cause of obstruction. CT imaging may suggest the diagnosis. Diagnostic laparoscopy is ideal as it allows for definitive diagnosis and effective surgical treatment. 
Treatment Modality Laparotomy Laparoscopy
In year 2003 and after 7 13 Before year 2003 8 0
